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TABLE 2.1 
DESCRIPTIONS OF THE KIMBERLITE PHASES OF THE 
SLOAN 1 & 2 COMPLEX 
DK 1: Black Border Phase - Grey to black tuffisitic kimberlite 
breccia. Small fragments of Precambrian crystalline rocks 
ubiquitous. 
DK 2: Eastern Green Phase - Pale green tuffisitic kimberlite 
breccia containing macrocrysts of pyrope, ilmenite and chrome 
diopside. Extensive weathering has reduced much of the 
original mineral assemblage to talc and clay minerals. 
Xenoliths in the eastern portion of the outcrop area are 
mainly Precambrian crystalline rocks whereas those in the 
western portion are mainly Paleozoic limestones. 
DK 3: Quarry Phase - Dark green to black tuffisitic kimberlite 
breccia. Characterized by very abundant small lapilli which 
are cored by serpentinized olivine macrocrysts. Pyrope, 
chrome diopside, ilmenite and phlogopite macrocrysts are 
fairly common. 
DK 4: K-Phase - Hard, green tuffisitic kimberlite breccia. 
Macrocrysts of pyrope, high-chrome garnet, ilmenite and chrome 
diopside are common. Pelletal lapilli are well developed. 
Minor amounts of serpentine "pools" are also presertt. 
Limestone xenoliths are abundant. 
DK 4: Light Green Spotted Phase - Green tuffisitic kimberlite 
breccia characterized by the presence of abundant blue-green 
"pools" of serpentine + calcite. Macrocrysts of pyrope, high 
chrome garnet, ilmenite, ortho- and clinopyroxene and 
phlogopite are all present. Pelletal lapilli are subtly 
preserved in some specimens. Limestone xenoliths are common. 
DK 4: Olivine "Porphyry" Phase - Massive greenish-black 
macrocrystic kimberlite containing abundant partially 
serpentinized olivine macrocrysts. Fine-grained diopside 
laths are common in the groundmass. 
DK 4: Yellow Ground - Friable kimberlite exhibiting intense 
limonite alteration. This map unit is deeply weathered and is 
probably not really a separate kimberlite phase at all. 
Relict textures in pit 44 resemble those of Quarry phase, but 
in pit 37 the original textures have been altered beyond 
recognition. 
DK s: Sloan 2 Phase - Pale green to nearly black macrocrystic 
kimberlite breccia. Pyrope, high-chrome garnet, ilmenite and 
chrome diopside macrocrysts and lherzolitic nodules are 
unusually abundant in this phase. Olivine macrocrysts are 
partially to completely serpentinized. The groundmass is 
highly phlogopitic. 
DK 6: Brown 11 Porphyry11 Phase - Hard brownish-black 
macrocrystic kimberlite. Serpentinized olivine macrocrysts 
are abundant; pyrope and ilmenite macrocrysts are present but 
less common. This unit occurs in the form of dykes which cut 
the Quarry and K phases. 
Descriptions by K. Shaver (pers. comm. 1984). 
4 
TABLE 3.1 
TEST PIT DIAMOND RECOVERY FIGURES FOR SLOAN 1 AHO 2 COMPLEX 
-----------------------------------------------------------------PIT KIMB. RECOVERY METHOD NO. OP NO. OP PLANT CTS/ 
NO. PHASE SORTEX GREASE JIG STONES CARATS EFFICIENCY lOOt 
-----------------------------------------------------------------
** s OK2 x 100 1. 79 High 3.6 
** 8 OK2 x 166 3.54 High 7.1 
9. OKl x 77 1.18 Mod 2.4 
10. OKl x 73 
14 OK2 x 87 1. S2 Mod 3.0 
lS OK2 x llS 2.33 Mod 4.7 
19 OK2 x x 67 2.13 Mod 4.3 
20 OK2 x x 188 4.66 Mod 9.3 
24 OK2 x x 461 6.9S Mod 13.9 
+ 2S OK2 x x 47S 5.84 High 11. 7 
+ 26 OK2 x x 268 4.20 High 8.4 
+ 27 OK2 x x 471 8.26 High 16.S 
28 OK2 x 91 1. 3S Low 2.7 
29 OK2 x 70 0.60 Low 1.2 
30 OK2 x 101 2.02 Low 4.0 
**31 OK3 x x 263 6.31 High 12.6 
+ 32 OK3 x 704 S.32 High 10.6 
+ 33 OK3 x 1106 8.78 High 17.6 
+ 34 OKJ x 324 4.02 High 8.0 
3S OKS x x 2SO S.10 Mod 10.2 
36 OK4 x S4 1.29 Low 2.S 
37 OK4 x 94 2.04 Low 4.3 
38 OK3 & OK6 40S S.83 Mod 11. 7 
39 OK4 & OK6 x 828 8.92 High 17.8 
**40 OK6 x x 220 2.67 Low 4.9 
41 OK4 x x 319 6.26 Mod 12.S 
+ 42 OKJ x x 19S 3.12 High 6.2 
+ 43 OK3 x x 242 3.67 High 7.3 
+ 44 OK3 x x 334 3.96 High 7.9 
+ 4S OK4 x 798 7.81 High lS.6 
46 OK4 & OK6 x 4Sl 7.19 High 14.4 
**47 OK4 x 1284 10.6S High 21. 3 
+ 48 OK4 x x 3328 20.71 High 16.2 
49 OK4 x x x 22S 2.8S Low S.8 
+ so OKl x x 71 0.90 High 1. 8 
Sl OK2 x x 170 3.18 Mod 6.4 
**S2. OKl x x 143 2.24 High 4.S 
**S3. OKl x 1S7 1.93 High 3.9 
S4 OKS x 71 1. 28 Low 2.2 
SS OKS x 39 1.41 Low 2.2 
**S6 OKS x x 463 10.47 High 23.0 
S7 OKS x 439 9.78 Mod 19.6 
+ S8 OKS x x 343 11.93 High 23.9 
+ S9 OKS x x 938 13.Sl High 27.0 
60 OKS x x 288 s.ss Mod 11. l 
61 OKS x 184 S.34 Mod 10.7 
+ 62 OKS x x S34 8.46 High 16.9 
+ 63 OKS x x 14S9 29.32 High S9.8 
+ 64 OKS x x 6SO 10.63 High 24.9 
+ 6S OKS x x lOSO 13.83 High 29.4 
+ 66 OKS x 326 9.6S High 19.3 
67 OK4 x x 639 
TOTALS 222S8 302.28 
-----------------------------------------------------------------
Footnotes : 
1) ** pits from which Representative sample diamonds were 
derived. 
2) + pits from which additional Sieved sample diamonds were 
derived 
3) Plant cutoff : o.s mm 
4) Plant efficiency : High >80 % Recovery 
Moderate S0-80 " 
Low <SO " 
5) Only data from pits with Moderate or High efficiency ratings 
were used for average grade reported in Shaver, 1988. 
5 
TABLE 3.2 
NUMBER OF DIAMONDS IN THE VARIOUS SAMPLES 
INVESTIGATED FROM SLOAN 
SIEVED REPRESENTATIVE SELECTED 
SAMPLE SAMPLE SAMPLE 
TOTAL 14,723 1,816 103 
SLOAN 1 9,803 1,138 80 
DK 1 370 298 6 
DK 2 1,400 263 22 
DK 3 2,932 263 22 
DK 4 5,101 314 27 
UNDIFFERENTIATED 3 
SLOAN 2 (DK 5) 4,704 462 19 
DYKE (DK 6) 216 216 
SLOAN 5 3 





CRYSTAL STATE OF THE SLOAN DIAMONDS 
PERCENTAGE OF <n> 
WHOLELBROKEN 
WHOLE BROKEN UNKNOWN RATIO 
REPRESENTATIVE SAMPLE 
TOTAL n=l816 42.4 51.3 6.3 .83 
SLOAN 1 
DKl-4 n=ll38 42.6 48.4 9.0 .88 
DK 1 n= 298 48.3 32.2 19.5 1. 5 
DK 2 n= 263 34.6 57.8 7.6 .60 
DK 3 n= 263 41.8 52.1 6.1 .80 
DK 4 n= 314 44.6 52.9 2.5 .84 
SLOAN 2 
DK 5 n= 462 45.2 53.7 1.1 .84 
DYKE 
DK 6 n= 216 35.2 61. 6 3.2 .57 
SELECTED SAMPLE 
TOTAL n= 103 58.2 39.8 1.9 1. 5 
7 
TABLE 3.4 
CRYSTAL REGULARITY OF THE SLOAN DIAMONDS 
PERCENTAGE OF (n) 
EQUI- UN-
REPRESENTATIVE SAMPLE DIMENSIONAL DISTORTED UNKNOWN CLASSIFIED 
TOTAL n=1816 1. 3 38.4 39.2 21.1 
SLOAN 1 
DK 1-4 n=ll38 1.8 40.2 37.8 20.3 
DK 1 n= 298 .3 34.9 45.3 19.5 
DK 2 n= 263 4.6 50.6 28.5 16.3 
DK 3 n= 263 2.3 46.8 30.0 20.9 
DK 4 n= 314 .3 30.9 44.9 23.9 
SLOAN 2 
DK 5 n= 462 .4 35.3 39.4 24.9 
DYKE 
DK 6 n= 216 .5 36.1 46.3 17.1 
SELECTED SAMPLE 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































SECONDARY SIZE OF THE SLOAN DIAMONDS 
(COMBINED SIEVE CLASSES) 
PERCENTAGE OF {n} 
-3 +3 to -9 +9 
SIEVED SAMPLE 
TOTAL n=14723 79.8 18.9 1. 3 
SLOAN 1 
DK 1-4 n= 9803 84.6 14.4 1. 0 
DK 1 n= 370 81.1 17.1 1.9 
DK 2 n= 1400 76.8 20.8 2.3 
DK 3 n= 2932 83.2 15.8 1.0 
DK 4 n= 5101 87.7 11. 6 0.6 
SLOAN 2 
DK 5 n= 4704 69.5 28.2 2.2 
DYKE 
DK 6 n= 216 81.5 15.7 1.4 
REPRESENTATIVE SAMPLE 
TOTAL n= 1816 72.7 24.5 2.3 
SLOAN 1 
DK 1-4 n= 1138 75.7 22.0 2.1 
DK 1 n= 298 81.2 16.8 2.0 
DK 2 n= 263 68.1 28.1 3.8 
DK 3 n= 263 62.7 35.0 2.3 
DK 4 n= 314 87.6 10.8 0.6 
SLOAN 2 
DK 5 n= 462 61.5 35.0 3.0 
DYKE 
DK 6 n= 216 81. 5 15.7 1.4 
Note: These data do not include the unknown category 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































COLOURS OF THE SLOAN DIAMONDS 
PERCENTAGE OF <n> 
g . .Q ». x A § ~ Jl 
REPRESENTATIVE SAMPLE 
TOTAL n=1816 5.8 25.5 65.9 0.3 0.8 0.8 0.4 0.5 
SLOAN 1 
DK 1-4 n=1138 6.3 27.5 62.4 0.4 1. 0 1.1 0.4 0.8 
DK 1 n= 298 6.7 43.1 47.8 0.7 0.7 1.0 
DK 2 n= 263 6.8 14.5 70.6 0.4 3.4 3.4 0.8 
DK 3 n= 263 4.9 16.7 74.5 0.8 0.4 0.8 0.8 1.1 
DK 4 n= 314 6.7 32.5 59.3 0.3 1. 2 
SLOAN 2 
DK 5 n= 462 3.7 24.7 70.3 0.6 0.4 0.2 
DYKE' 
DK 6 n= 216 7.4 16.7 74.9 0.9 
c = COLOURLESS 
D = GREY 
B = BROWN 
y = YELLOW 
A = AMBER 
G = GREEN 
p = PINK 
u = OTHER OR UNKNOWN 
14 
TABLE 3.11 
XENOLITHIC SURFACE FEATURES OF THE SLOAN DIAMONDS 
PERCENTAGE OF Cn> 
Q l! .K .I! g H I A ~ 
REPRESENTATIVE SAMPLE 
TOTAL n=1816 1.0 0.7 5.2 12.1 4.8 3.8 1.3 21. 3 24.8 
SLOAN 1 
DK 1-4 n=1138 1.2 0.9 6.1 9.2 3.6 2.9 1.5 19.4 23.0 
DK 1 n= 298 0.3 7.7 15.4 1.3 4.0 3.7 26.5 30.5 
DK 2 n= 263 1.5 1.5 8.7 6.1 4.6 0.4 0.4 17.5 22.4 
DK 3 n= 263 0.4 0.4 6.5 7.2 1.1 0.4 1.5 12.9 15.2 
DK 4 n= 314 2.5 1. 6 1. 6 7.6 7.0 6.1 0.3 19.7 22.9 
SLOAN 2 
DK S n= 462 0.9 0.4 3.0 17.3 8.2 6.9 1.1 26.2 2$.1 
DYKE 
DK 6 n= 216 0.5 5.6 15.7 3.7 1. 9 0.9 20.8 26.9 
SELECTED SAMPLE 
TOTAL n= 103 5.7 5.7 4.9 7.8 4.9 6.8 2.9 22.3 28.2 
0 = SHARP EDGES 
s = SMOOTH FACES 
K = KNOB-LIKE ASPERITIES 
L = SERRATE LAMINAE 
G = GRAPHITE COAT/INTERGROWTH 
N = ETCH CHANNEL 
I = INTERGROWTH PIT 
A = DIAMONDS WITH XENOLITHIC SURFACE TEXTURES 








DK 1-4 n=1138 
DK l n= 298 
DK 2 n= 263 
DK 3 n= 263 
DK 4 n= 314 
SLOAN 2 
DK 5 n= 462 
DYKE 
DK 6 n= 216 
SELECTED SAMPLE 
TOTAL n= 103 
PERCENTAGE OF (n) 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































COEXISTING PRIMARY INCLUSIONS IN THE SLOAN DIAMONDS 
(VISUAL ASSESSMENT) 
TOTAL SLOAN 1 DKl DK2 DK3 DK4 SLOAN 2 
OL,O,L,S 1 1 1 
O,L,S 1 1 1 
O,A,S 1 1 1 
C,A,S 1 1 
c,o,x 1 1 
c,s,x 1 
c,s 15 5 2 3 6 
c,x 9 7 3 3 1 2 
o,s 7 4 1 1 2 3 
o,x 1 1 
L,S 1 1 1 
L,X 1 1 1 
A,S 1 1 1 
A,C 2 2 2 
c,o 1 1 1 
s,x 31 13 1 9 2 1 9 
OL = ORANGE/LIGHT GREEN BIMINERALIC 
0 = PALE ORANGE 
L = LIGHT GREEN 
A = AMBER 
c = COLOURLESS 
s = ROSETTE OPAQUE 







CRYSTAL STATE VERSUS SIEVE CLASS FOR SLOAN DIAMONDS 
-WHOLELBROKEN CRYSTAL RATIO 
-3 +3 to -9 +9 
REPRESENTATIVE SAMPLE 
TOTAL .91 .63 .70 
SLOAN 1 
DK 1-4 .95 .70 1.0 
DK 1 1.6 1.2 1.5 
DK 2 .66 .51 .29 
DK 3 1. 0 .48 2.0 
DK 4 .78 1. 6 00 
SLOAN 2 
DK 5 1.1 .55 .56 
DYKE 
DK 6 .58 .63 
20 
TABLE 3.17 
CRYSTAL STATE VERSUS COLOUR FOR SLOAN DIAMONDS 
WHOLE/BROKEN CRYSTAL RATIO 
COLOURLESS GREY BROWN 
REPRESENTATIVE SAMPLE 
TOTAL 1. 6 1.1 .72 
SLOAN 1 
DK 1-4 2.2 1.2 .76 
DK 1 1.7 2.6 1.2 
DK 2 1.6 1.1 .53 
DK 3 12.0 1. 0 .69 
DK 4 2.0 .60 .88 
SLOAN 2 
DK 5 1.1 .95 .77 
DYKE 







































































































































































































































































































































































































































































































































































% PRESERVATION VERSUS COMBINED SIEVE CLASS FOR SLOAN DIAMONDS 
-3 +3 to -9 +9 
REPRESENTATIVE SAMPLE 
TOTAL 72.1% 77.3% 70.0% 
SLOAN 1 
DK 1-4 71.9% 74.6% 75.6% 
DK 1 73.0% 83.1% 66.5% 
DK 2 73.9% 72.0% 85.6% 
DK 3 69.~% 72.4% 76.3% 
DK 4 70.7% 72.9% 85.4% 
SLOAN 2 
DK 5 72.3% 85.2% 58.6% 
DYKE 
DK 6 73.6% 67.8% 
23 
TABLE 3.20 
COLOUR VERSUS MORPHOLOGY FOR SLOAN DIAMONDS 
SINGLELTWINNED CRYSTAL RATIO 
COLOURLESS GREY BROWN 
REPRESENTATIVE SAMPLE 
TOTAL 3.1 2.5 3.6 
SLOAN 1 
DK 1-4 2.5 2.7 3.6 
DK 1 2.2 2.7 4.6 
DK 2 6.5 2.0 3.8 
DK 3 2.2 2.2 3.6 
DK 4 1. 7 3.3 2.9 
SLOAN 2 
DK 5 3.0 2.3 3.2 
DYKE 
DK 6 15.0 2.1 4.6 
24 
TABLE 3.21 














SINGLE/TWINNED CRYSTAL RATIO 
-3 +3 to -9 +9 
3.5 2.8 1.2 
3.5 2.6 1.1 
4.0 2.1 1. 0 
4.6 3.2 .75 
3.9 2.3 1.5 
2.7 3.4 2.0 
2.8 3.5 2.4 
4.9 2.2 2.0 
25 
TABLE 3.22 
PRIMARY MORPHOLOGY VERSUS PRIMARY MASS FOR SLOAN DIAMONDS 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RADIOGENIC ISOTOPE MODEL AGES FOR DIAMONDS 
SOURCE SOURCE AGE PERIDOTITIC ECLOGITIC 
PREMIER 1180±30 Ma1 1150±60 Ma 2 
ARGYLE 1130 Ma3 1580±60 Ma 2 
FINS CH 118 Ma 1 3300 ·Ma4 1670±40 Ma5 
KIMBERLEY 90 Ma 6 3300 Ma4 
REFERENCES 
1. Smith, 1983 4. Richardson et al., 1984 
2. Richardson, 1986 5. Smith et al., 1989a. 
3. Skinner et al., 1985 6. Davis, 1977 
29 
TABLE 4.2 
MINERALS REPORTED FROM DIAMONDS WORLDWIDE 
(Meyer, 1987) 
Protogenetic andLor s~ngenetic 
Ultramafic Eclogitic Epigenetic uncertain 
Forsterite Omphacite Serpentine Phlogopite 
Enstatite Pyrope-almandine Calcite Biotite 
Diopside Kyanite Graphite Muscovite 
Cr-pyr~pe sanidine Haematite Amphibole 
Cr-spinel Coesite (quartz) Kaolinite Magnetite 
Mg-ilmenite Ru tile Acmite Apatite 
Sulphides Ruby Richterite 
Zircon Ilmenite Perovskite 
Diamond Chromite Mn-ilmenite 

















Chrome pyrope (2) 








Corundum ( 2) 
Wollastonite (1) 
Hornblende (1) 





(n) Denotes number of diamonds 
Secondary 































































































































































































































































































































































































































































































































COEXISTING PRIMARY INCLUSIONS RECOVERED FROM SLOAN DIAMONDS 
PERIDOTITIC PARAGENESIS 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































CLINOPYROXENE INCLUSIONS FROM SLOAN DIAMONDS 
(Meyer and Mccallum, 1986) 
D Q ~ ~ .l 
52.5 54.5 54.5 53.8 54.0 
0.48 0.14 0.46 0.41 0.43 
0.52 1.38 6.86 7.17 0.64 
0.04 0.09 ND ND 0.05 
5.91 3.71 6.64 5.61 6.61 
0.21 0.08 0.05 0.07 0.11 
15.0 16.5 10.8 11.1 -14. 6 
24.1 23.7 16.6 16.6 22.5 
1.17 0.73 3.78 3.88 1.82 
0.04 0.02 0.50 0.79 ND 















KA1Si 2o 6 








SIMPLIFIED CLINOPYROXENE ENDMEMBERS 
(after Hatton, 1978) 








ECLOGITIC PARAGENESES OF DIAMONDS OF THE SIBERIAN PLATFORM 
(after Sobolev, 1984b) 
MINERAL PARAGENESES MINERALS SPECIAL FEATURES 
Eclogite M~-Fe-Gar+Cpx Na in Gar, K in Cpx 
(±Rut-Mag±Fel±Irn±sul) 
Coesite Eclogite Mg-Fe-Gar+Cpx+Coe(±Ru) Coe 
Ilmenite Eclogite Mg-Fe-Gar+Ilm(±cpx) Ilm 
Kyanite Eclogite Mg-Fe-Gar+Cpx+Kyn Kyn 
(±cor±Rut) 
Corundum Eclogite Mg-Fe-Gar+Cpx+Cor Cor 
(±Rut±Kyn) 
Grospydite Mg-ca-Gar+Cpx+Kyn ca-Gar(>50%Ca)+Kyn 
Symbols: Gar - garnet; Cpx - clinopyroxene; Ilm - ilmenite; 
Rut - rutile; Mag - magnetite; Fel - K-feldspar; 
Coe - coesite; Kyn - kyanite; Cor - corundum; 
Sul - sulphides; Irn - Native Iron 
Si02 
Ti02 












POSSIBLE PRIMARY POSSIBLE 



























































PARAGENESIS VERSOS DIAMOND PRESERVATION 
WHOLE CRYSTALS 
<.02 carats 

























































































































































































































































































































































































































































































































































































































EXTRAPOLATED FRACTIONATION FACTORS USED IN MODELLING 
1000 ln a DIAMOND-X -----------------------------------
1100°C 1300°c 1020°c 
(modelled by) 
(Deines,1980) 
DIAMOND - CH4 .8 .4 1 
DIAMOND - GRAPHITE .4 . 3 
DIAMOND - CARBONATE -3 -1 
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FIGURE 2.1 A map of the Colorado-Wyoming kirnberlite 
province, showing the major kirnberlite localities as 
well as other features of interest. The hatched area 
is the Colorado-Wyoming State Line kirnberlite district. 
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FIGURE 2.2 A generalized sketch map showing early 
Proterozoic accreted crustal provinces south of the 
Archaean Wyoming Province craton. The hatched area is the 
approximate position of the Colorado-Wyoming kimberlite 
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FIGURE 2.3 A schematic cross-section of the Devonian 
lithosphere beneath Colorado as inferred from the various 
xenoliths sampled by the Colorado-Wyoming kimberlite 
occurrences. Modified from Eggler et al. (1979) based on 
discussion of Eggler et al. (1987). The main addition is 
the garnet websterite dyke network (detail in inset) which 
is believed to have been disproportionately sampled by the 














FIGURE 2.4 A locality map (K. Shaver, pers. comm.; 1985) 
showing relative position, shape and areal extent of the 
Sloan kimberlite diatremes from which the diamonds in this 










































































































































































































































































































































































































































FIGURE 2.6 A geological map of Sloan 5 and Sloan 6 diatremes 
showing the various kimberlite phases present. 
(K. Shaver, pers. comm., 1985). 
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FIGURE 3.2 The position of prospecting test pits in the 
Sloan 5 and Sloan 6 kimberlite diatremes from which four 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FIGURE 3.7 SEM photomicrographs (a-d) and oblique light 
photograph (e) of diamond SL 52-7 (.015 carat) 
a) Whole crystal view showing the crystal's unusual extended 
pseudo-rhombic dodecahedral form, an irregularly 
terminated apex (upper left) and ·a sharp, octahedrally 
terminated apex (lower right). 
b) Detail of sharply terminated octahedral apex showing 
unresorbed triangular plates and serrate laminae. 
c) Detail of irregularly terminated apex showing 
knob-like asperities. 
d) Detail of serrate laminae on sharply terminated apex. 
e) View of whole crystal in oblique light showing a 
wispy cloud-like inclusion running the entire length 





FIGURE 3.8 Ca-x) SEM photomicrographs of Sloan diamonds 
exhibiting various secondary morphologies (as detailed 
below) which, based on remnant crystal faces as well as 
other features, are inferred to have primary octahedral 
growth morphologies. 
a) Diamond SL 8-6 (.082 carat) - A resorption category 5 
crystal with relatively sharp crystal edges and finely 
frosted crystal faces (see Figure 3.24f). 
b) Diamond SL AS (<.005 carat) - A resorption category 5 
crystal showing sharp crystal edges and relatively 
smooth crystal faces. 
c) Diamond SL 33-8 (.03 carat) - A resorption category 4 
crystal with shield-shaped laminae on remnant octahedral 
faces and low relief, elongate hillocks on the 
tetrahexahedroidal faces. 
d) Diamond SL 24-8 (.016 carat) - A resorption category 4 
crystal with one remnant octahedral face exhibiting rounded 
triangular plates and with tetrahexahedroidal faces 
exhibiting elongate hillocks. 
e) Diamond SL 44-4 (<.005 carat) - A resorption category 3 
crystal with smooth remnant octahedral faces and low relief 
tetrahexahedroidal faces. 
f) Diamond SL 34-6 (<.005 carat) - A distorted, resorption 
category 3 crystal. 
g) Diamond SL 67-1 (<.005 carat) - A resorption category 2 
crystal with the remnant octahedral faces exhibiting shield-
shaped laminae and well-defined terraces. 
h) Diamond SL 41-2 (<.005 carat) - A nearly-equidimensional, 
resorption category 2 crystal. 
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FIGURE 3.8 (cont.) 
i) Diamond SL 37-1 (.01 carat) - A resorption category 1 
crystal with no remnant octahedral faces and with poorly 
defined elongate hillocks on the tetrahexahedroidal faces. 
j) Diamond SL 1-21 (.06 carat) - A resorption category 1 
crystal with curved low relief tetrahexahedroidal crystal 
faces. This diamond is of eclogitic affinity as inferred 
from the composition of an included sulphide (see Chapter 4). 
k) Diamond SL 31-2 (.013 carat) - A flattened, resorption 
category 1 crystal with elongate hillocks on the 
tetrahexahedroidal faces. 
1) Diamond SL 20-4 (.01 carat) - A resorption category 3 
crystal which exhibits non-uniform resorption. · 
m) Diamond SL 42-1 (.068 carat) - A resorption category 3 
crystal which exhibits non-uniform resorption. 
n) Diamond SL 64-2 (.008 carat) - A resorption category 3 
crystal which exhibits non-uniform resorption. 
o) Diamond SL 1 (.01 carat) - A resorption category 3 
crystal which exhibits non-uniform resorption. 
p) Diamond SL 5-1 (.013 carat) - A resorption category 3 
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FIGURE 3.8 (cont.) 
q) Diamond SL 33-2 (<.005 carat) - A complex octahedron 
with a category 4 resorption morphology. 
r) Diamond SL 5-2 (.023 carat) - A complex octahedron 
with a category 5 resorption morphology. 
s) Diamond SL 28-1 (.01 carat) - A complex octahedron 
with a category 5 resorption morphology and with a 
poorly defined pseudo-rhombic dodecahedral crystal 
face (top). 
t) Diamond SL 58-2 (.005 carat) - A complex octahedron 
with a category 5 resorption morphology. 
u) Diamond SL 40-3 (.018 carat) - A complex octahedron 
with a category 5 resorption morphology and with pseudo-
rhombic dodecahedral crystal faces. 
v) Diamond SL 34-9 (.015 carat) - A complex octahedron 
with a category 5 resorption morphology. The embayed 
portion of this crystal possibly represents previously 
intergrown mineral material. 
w) Diamond SL 34-12 (.052 carat) - A complex octahedron 
with a category 5 resorption morphology, pseudo-rhombic 
dodecahedral crystal faces and associated knob-like 
asperities. 
x) Diamond SL 41-7 (.029 carat) - A complex octahedron 
with a category 5 resorption morphology and a pseudo-







FIGURE 3.9 SEM photomicrographs of Sloan diamonds which 
crystallized as a single crystal cube or cubo-octahedra. 
a) Diamond SL 40-6 (.068 carat) - A cuboid crystal of unknown 
resorption category. Note the hopper shape which is 
typical of natural cubic diamonds. 
b) Detail of (a), showing surface of resorbed cubic crystal 
face which exhibits negatively-oriented tetragonal etch pits. 
c) Diamond SL 65-1 (.023 carat) - A cubo-octahedron with a 
category 2 resorption morphology. Note the minor cube faces 
at the apices of this crystal and the associated crescentic · 
steps at the lower left apex. 
d) Detail of (c), showing a cube face as identified by the 
presence of negatively-oriented, tetragonal etch pits. 
e)·Diamond SL 48-4 (.029 carat) - A cubo-octahedron with a 
category 4 resorption morphology. 
f) Detail of (e), showing negatively-oriented, tetragonal 
etch pits on the resorbed cubic faces. · 
g) Diamond SL 36-1 .( <. 005 carat) - A rare sharp-edged 
cubo-octahedron (resorption category 5). The apex on the 
left most closely approximates the {100} cube face, 
whereas those at the top and in the foreground appear to 
be transitional between the cube and octahedral planes. 










FIGURE 3.10 SEM photomicrographs of Sloan diamonds which 
crystallized as macle twins. 
a) Diamond SL 27-6 (<.005 carat) - A resorption category 5 
crystal of peridotitic affinity as confirmed from included 
garnet and olivine compositions (see Figure 3.30 and 
Chapter 4). 
b) Diamond SL 27-1 (.018 carat) - A resorption category 5 
crystal showing slightly rounded triangular plates. 
c) Diamond SL 32-5B (<.005 carat) - A resorption category 5 
crystal. 
d) Diamond SL 32-5C (<.005 carat) - A resorption category 5 
crystal exhibiting sharp-edged and smooth-faced triangular 
plates. 
e) Diamond SL 24-2 (.152 carat) - A resorption category 5 
crystal with smooth octahedral faces as well as pseudo-
rhombic dodecahedral faces. 
f) Diamond SL 32-5J (<.005 carat) - A star macle with a 
category 5 resorption morphology. 
g) Diamond SL 1-18 (.65 carat) - A large resorption category 3 
crystal with flat-bottomed trigonal etch pits on the 
remnant octahedral crystal face. 
h) Diamond SL 1-16 (.06 carat) - A resorption category 1 
crystal. The macle structure is revealed by the herring-
bone pattern resulting from resorption on the macle·twin line. 
This diamond is of eclogitic affinity as confirmed from 
included clinopyroxene composition (see Chapter 4). 
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FIGURE 3.11 SEM photomicrographs of Sloan diamonds which 
crystallized as simple aggregates. 
a) Diamond SL 34-3 (.005 carat) - Two octahedral crystals 
forming a simple aggregate with a resorption category 5 
morphology and with sharp edges and smooth faces. 
b) Diamond SL 27-7 (<.005 carat) - Two octahedral crystals, 
one of complex form, which are combined into a simple 
aggregate having a category 5 resorption morphology. 
c) Diamond SL 48-6 (<.005 carat) A simple aggregate composed 
of two stepped octahedral crystals, one of which is nearly 
overgrown by the other. This aggregate has a category 5 
resorption morphology. 
d) Detail of (c). 
e) Diamond SL 32-5G (<.005 carat) - Four octahedral crystals 
combined into a simple aggregate. This minute aggregate has 
a category 5 resorption morphology. 
f) Diamond SL 9-1 (.016 carat) - Three octahedral crystals 
combined into a simple aggregate and having a category 5 
resorption morphology (see Figure 3.23 k,l). 
g) Diamond SL 40-7 (.01 carat) - Two octahedral crystals 
forming a simple aggregate with a category 5 resorption 
morphology. 
h) Diamond SL 35-5 (<.005 carat) - Three octahedral crystals 
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FIGURE 3.13 Percentage of diamonds in each resorption 
morphology category for the total Representative and 
Selected samples of Sloan diamonds. The whole crystal 
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FIGURE 3.14 Percentage of diamonds in each resorption 
morphology category for the Sloan 1, Sloan 2 and Dyke 
kimberlite body subsamples of the Representative sample 
of Sloan diamonds. The whole crystal subsamples of each 
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FIGURE 3.15 Percentage of diamonds in each resorption 
morphology category for each of the DKl-4 kimberlite 
phase subsamples in the Representative sample of Sloan 
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FIGURE 3.16 Percentage of diamonds in each sieve class 
(plotted between appropriate sieve aperture diameters) 
for the total Sieved and Representative samples, as well 
as the State Line sample (Mccallum et al., 1979). The 
whole crystal subsample of the Representative sample is 
also shown. 
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FIGURE 3.17 Percentage of Sieved and Representative sample 
diamonds occurring in each combined sieve class along with a 
plot showing the percentage of Selected sample diamonds in 
corresponding combined mass classes. The whole crystal 
subsamples of the Representative and Selected samples are 
also shown. 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































FIGURE 3.23 SEM photomicrographs of Sloan diamonds which 
exhibit xenolithic (a-n) or deformation (o,p) surface features. 
a) Diamond SL 46-5 (.009 carat) - A complex octahedron 
exhibiting rounded triangular plates and serrate laminae. 
This diamond is of eclogitic affinity as confirmed from 
included clinopyroxene composition (see Chapter 4). 
b) Detail of (b), showing serrate laminae. 
c) Diamond SL 24-7 (.018 carat) - A simple aggregate 
exhibiting serrate laminae and knob-like asperities. 
d) Detail of (c), showing serrate laminae and knob-like 
asperities. 
e) Diamond SL 1-5 (.01 carat) - A broken, complex 
octahedron exhibiting knob-like asperities. 
f) Detail of (e), showing the irregular shape of 
individual knob-like asperities. 
g) Diamond SL 34-12 - Detail of Figure 3.Sw, showing 
knob-like asperities occurring largely on, but not 
limited to, the pseudo-rhombic dodecahedral 
crystal face. 
h) Diamond SL 1-11 - Detailed of knob-like asperities, 
which were coated with graphite. 
91 






FIGURE 3.23 (cont.) 
i) Diamond SL 19-1 (.019 carat) - An octahedron 
(resorption category 4) with a "resorption channel" 
cut into its surface. Note that the channel is 
largely filled with secondary material. 
j) Detail of (i), showing 'a portion of the resorption 
channel filled with secondary material. Note the 
hexagonal etch pit (lower right). 
k) Diamond SL 9-1 (.016 carat) - Another view of this 
simple aggregate diamond (see Figure 3.llf), showing 
a possible resorption channel (top left). 
1) Detail of (k), showing sharp edges and smooth faces. 
m) Diamond SL 1-19 (.19 carat) - An octahedron (resorption 
category 3) exhibiting what is inferred to be an 
intergrowth pit. This diamond is of eclogitic affinity 
as !nferred from included sulphide composition (see 
Chapter 4). 
n) Detail of (m), showing the pyramidal pit "intergrowth" 
pit. 
o) Diamond SL 41-5 (.008 carat) - A distorted, resorption 
category 1 crystal exhibiting lamination lines as well 
as elongate hillocks. 
p) Detail of (o), showing lamination lines crosscutting 








FIGURE 3.24 SEM photomicrographs of Sloan diamonds 
exhibiting resorption features. 
a) Diamond SL 32-5K - Detail of slightly rounded 
triangular plates. 
b) Diamond SL 41-3 (.029 carat) - A broken octahedron 
(resorption category 3) exhibiting shield-shaped 
laminae on a remnant octahedral face. 
c) Detail of diamond SL 1-8 which exhibits well-developed 
shield-shaped laminae, terraces and a negatively-
oriented trigonal etch pit on a remnant octahedral face 
and elongate (tear drop) hillocks on the 
tetrahexahedroidal faces. 
d) Detail of diamond SL 35-1 showing numerous negatively-
oriented trigonal etch pits. Note that they do not occur 
as linear arrays. 
e) Detail of diamond SL 5-3 showing a large tetragonal etch 
pit on the broken (?) cube face as well as a large, 
negatively-oriented trigonal etch pit on an octahedral face. 
f) Detail of diamond SL 8-6 (see Figure 3.8a) showing fine 
frosting manifested as minute hexagonal etch pits on the 
otherwise unresorbed octahedral face. 
g) Detail of diamond SL 14-4 showing elongate hillocks on a 
.tetrahexahedroidal face. 






FIGURE 3.25 SEM photomicrographs of Sloan diamonds exhibiting 
late-stage etch features as well as other features of interest. 
a) Diamond SL 59-1 (.015 carat) - An octahedron (resorption 
category 3) from the Sloan 2 kimberlite body which 
exhibits corrosion sculpture on its tetrahexahedroidal 
crystal faces. 
b) Diamond SL 65-2 (<.005 carat) - An octahedron (resorption 
category 2) from the Sloan 2 kimberlite body which exhibits 
corrosion sculpture on its tetrahexahedroidal crystal faces. 
c) Diamond SL 59-8 (.029 carat) - A flattened tetrahexahedroid 
(resorption category 1) from the Sloan 2 kimberlite body 
which exhibits corrosion sculpture on much of its surface. 
d) Detail of (c) showing corrosion sculpture. 
e) Diamond SL 26-3 (.006 carat) - A cleaved crystal exhibiting 
a large hexagonal inclusion pit on its broken surface. 
f) Detail of (e) showing the deep inclusion pit as well as 
the resorbed cleavage surface as indicated by trigonal 
etch pits. 
g) Diamond SL 30-lH (.049 carat) - A resorption category 1 
crystal which is host to a "diamond inclusion" (SL 30-lI). 
Inclusion pits are present on the host diamond breakage 
surface. Note also the rounded, resorbed edges of the host 
breakage surface. 
h) Detail of (g), showing the diamond inclusion (SL 30-lI) 
which is slightly resorbed (resorption category 4) as 
indicated by rounded edges and negatively-oriented 








FIGURE 3.26 Photograph of diamond SL 8-5 (.013 carat) which 
exhibits localized bright-green surficial discoloration. 
Width of field ~ 1.5 mm. 
FIGURE 3.27 Detail of diamond SL A83 showing a discoloured 
secondary inclusion (serpentine), on the right, and a 
cavity, on the left. Both were formerly primary inclusions 
of unknown mineralogy. Width of field ~ .3 mm. 
100 
FIGURE 3.28(a) Diamond SL 45-6 (.009 carat) which has 
discrete, opaque black minerals both included and on its 
broken surface. The surficial material is magnetite, but 
the inclusions could not be confirmed as such. 
Width of field ~ 1.5 mm. 
FIGURE 3.28(b) Diamond SL A56 (.01 carat) exhibiting 
opaque, rosetted inclusions which are probably sulphides. 
Width of field ~ 1 mm. 
. 101 
FIGURE 3.28(c) A sulphide rosette with a crystalline 
eye included in diamond SL A53 (.02 carat). 
Width of field ~ 1 mm. 
FIGURE 3.28Cd) The pyrrhotite eye of the sulphide 
rosette shown in (c), which exhibits a crystal form 
probably imposed on it by its diamond host. 
Width of field ~ .4 mm. 
102 
FIGURE 3.29 Orange pyrope-almandine inclusions 
in Sloan diamond SL A46. Note the flat-faced, 
cubo-octahedral morphology of the largest inclusion. 
Width of field ~ .6 mm. 
FIGURE 3.30 A purple Cr-rich pyrope inclusion (lower left) 
coexisting with colourless olivine inclusions in 
diamond SL 27-6. Note the unusual morphology of the large 
elongate olivine (centre). Width of field= .8 mm. 
103 
FIGURE 3.31 <a> Photograph of Sloan diamond SL 5-4 
showing two large orange pyrope-almandine garnet 
inclusions, one of which occurs as a bimineralic 
inclusion with pale green omphacitic clinopyroxene. Note 
the sulphide (?) rosette cloud partially encircling the 
monomineralic garnet (lower centre). Width of field~ 2.5 mm. 
FIGURE 3.31 (b) Detail of (a) showing the bimineralic 
inclusion which is essentially an eclogite. Note the 
smaller colourless inclusion (left) which is probably 
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FIGURE 3.32 The percentage preservation of diamonds in 
each sieve class for the total Representative sample as 
well as the Sloan 1, Sloan 2 and Dyke kimberlite body 
subsamples. The values indicate the number of diamonds, in 
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FIGURE 3.33 The percentage preservation of diamonds in each 
sieve class for the DK1-DK4 kimberlite phase subsamples of 
the total Representative sample. The values indicate the 
number of diamonds, in each sieve class, upon which the 
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FIGURE 4.1 Sketch of the diamond cracker used for inclusion 
recovery in this study. The screw-on cap was not used as 
is discussed in Section 4.2. The diamond is lodged between 
the thumbscrew tips which spin independently on a ball-bearing. 
A glass window on the top prevents diamond inclusion fragments 
from escaping. 
109 
FIGURE 4.2 Diamond cracking and inclusion recovery set-up. 
Essential items include: diamond cracker (Fig. 4.1), a 
stereoscopic microscope with zoom lens, both reflected and 
transmitted light sources, tweezers, probe slides and epoxy 
mounting glue. Also useful are a polarizer (not shown) as 
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FIGURE 4.3 Forsterite content of olivine inclusions 
in Sloan diamonds (open) relative to the worldwide 
range (filled), plotted at .5 mol.% intervals. Worldwide 
range from Meyer (1987), Gurney et al. (1986) and Moore and 
Gurney (1989). 
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FIGURE 4.4 Histograms showing the distribution of forsterite 
content for olivine inclusions in diamond (this study) and 
olivines found in various ultramafic xenoliths recovered from 
the Sloan pipes. The xenoliths are classified by group according 
to Eggler et al. (1987). Hatched blocks indicate olivines having 
greater than 0.05 wt% cr2o3 . Note the similarity both in 
forsterite and chrome content between the inclusion olivines 
and those in the 'infertile' garnet peridotites. Note also that 
the two most magnesian inclusion olivines had cr2o3 contents 










































































































































































FIGURE 4.6 A portion of the Ca-Mg-Fe ternary diagram 
(top left, unstippled area) showing the Sloan peridotitic 
orthopyroxene (filled triangles), garnet (filled diamonds) 
and clinopyroxene (filled circles) inclusions relative to 
their respective worldwide fields. Outliers from worldwide 
fields are plotted for orthopyroxene (open triangles) and 
garnet (open diamond). Most of the outlier orthopyroxenes 
are of websteritic affinity. Also plotted and labelled are 
possibly primary diopsidic clinopyroxenes (+) which are 
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FIGURE 4.7 Portions (a) and (b) of the ca-Mg-Fe ternary 
diagram (top left, unstippled area) showing the association 
of peridotitic garnet, clinopyroxene and orthopyroxene 
inclusions in Sloan diamonds (large open symbols) with 
minerals from 'infertile' garnet peridotite xenoliths 
(Eggler et al., 1987) (filled symbols): Minerals from 
all other Sloan peridotite xenoliths are represented by 
fields and outliers (+). The star represents garnet from 
the diamondiferous peridotite recovered from the Schaffer 
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FIGURE 4.20 (a) Photograph of Sloan diamond SL 1-15 (.12 carat) 
showing a single bimineralic inclusion of pyrope-almandine and 
omphacitic clinopyroxene. It is essentially an inhomogeneous, 
bimineralic eclogite. (mm scale on left). 
CPX CPX 
FIGURE 4.20 Cb) A schematic diagram of the inhomogeneous, 
bimineralic eclogite inclusion in diamond SL 1-15. Clinopyroxenes 
with two different compositions are present: garnets have the same 
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FIGURE 4.24 Variation of MnO with Cao showing composition 
of metaluminous (filled diamonds) and peraluminous 
(open diamonds) eclogite garnets in relation to the 
Mn-rich and Mn-poor garnet inclusion fields defined 
in this study. Also plotted are Sloan diamondiferous 
eclogite garnet compositions (stars) from McCandless and 
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FIGURE 4.39 Histograms showing the primary mass distribution 
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FIGURE 4.40 Histograms showing the secondary mass distribution 
for peridotitic and eclogitic subsamples from Sloan. The whole 
crystal subsamples, for which primary mass (see previous Figure) 
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FIGURE 4.41 Percentage of peridotitic and eclogitic diamonds 
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FIGURE 5.2 Distribution of o13c values determined for 
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FIGURE 5.3 Distribution of o13c values for diamonds of 
peridotitic and eclogi'tic paragenesis from worldwide 
0 
sources. Data from Galimov (1984), Deines et al. (1984,1987), Sobolev 







0 u i== 8 _J u w en 0 z 0 ~ < Ci u I- i== 8


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































.20 • • 
.16 
• 
.12 • • • • • 
.08 • 
• • -• • • ·04 • • • • • • • .. .. • • .... . . • • -•• • • . . . ,........ ... . .. ,,,,, .... 0 ~,.......,..--__.!~.--:;--.-...;....,.._r--T....;...--.--,-~r--r-r-r-~T'"""'T~,.....,-~ 

























-28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -8 -4 -2 
b 13C vs PDB ( %ol 
FIGURE s.12 V!Siation in Sloan diamond carbon isotope 
composition (6 C) with secondary mass (a) and primary 
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DIAMOND DESCRIPTION SCHEME 
The characteristics of the Sloan diamonds, as well as those 
of their mineral inclusions, were described using the following 
description scheme. This method is similar to that formulated by 
Harris et al. (1975), but differs in two respects. Firstly, it 
allows for a more detailed description of diamond characteristics, 
including surface textures as described by Robinson (1979a). More 
importantly, it places emphasis on distinguishing primary features 
from secondary features. Primary features are those which the 
diamond acquired during growth, whereas secondary features are 
those which result from the modification of the diamond during 
post-crystallization events such as deformation and resorption. 
It is hoped that this approach provides a clearer picture of both 
the diamond growth environment and the events that diamonds 
experience subsequent to crystallization. 
The scheme is organized into three major sections: 
Bureaucratic Details, Diamond Characteristics and Inclusion 
Characteristics. These sections are sub-divided as detailed below. 
BUREAUCRATIC DETAILS 
This section of the Diamond Description Scheme is project 
dependent. Presumably, the diamond parcel is from a specific, 
well-characterized locality such as a kimberlite diatreme or 
cluster, a lamproite, an alluvial dig, the sea or an aeolian 
deposit. The locality can be described in the text. Only those 
parameters not common to every diamond in the parcel should be 
included in the scheme. By way of example, the parameters noted 
for the Sloan diamond parcel are: 
Kimberlite phase 
Prospecting pit number 
Recovery method 
Sample type 
Diamond sample number 




This section of the Diamond Description Scheme is divided 




Surf ace Features 




Trace Element Composition 
Table I-B summarizes further sub-divisions and possible 
entries in each sub-division. 
INCLUSION CHARACTERISTICS 
This section of the Diamond Description Scheme is divided 
into the following categories: 
Visual Assessment 
Analytical Assessment 
The Visual Assessment is an attempt at identifying the 
inclusion type (primary or secondary) , phase and paragenesis based 
on inclusion transparency, colour and morphology. Although 
secondary inclusions and "clouds" are noted, no attempt is made at 
identifying them. Since a visual assessment is not definitive, it 
is best if inclusions can be removed from selected diamonds and 
analyzed. 
The more comprehensive Analytical ~ssessment includes a 
listing of Primary and Secondary Minerals recovered. The final 
classification of inclusions as primary or secondary is best 
accomplished during the recovery operation using the Inclusion 
Description Scheme (Appendix IV). Primary inclusions are then 
further characterized by Sub-Paragenesis, Thermobarometry, 
Isotopic Systematics and Major and Trace Element Composition. 
Table I-C lists the possible entries for these sub-divisions. 
178 
APPENDIX I - TABLE A 
BUREAUCRATIC DETAILS - eq. Sloan Diamond Parcel 
Kimberlite Phase DKl Black Border Phase 
DK2 Eastern Green Phase 
DK3 Quarry Phase 
DK4 K Phase 
DK4 Olivine Porphyry Phase 
DK4 Light Green Spotted Phase 
DK5 Sloan 2 
DK5 Yellow Ground 
DK6 Brown Porphyry Phase 
SL5 Sloan 5 
SL6 Sloan 6 
Prospecting Pit Number 5, 8-10, 14, 15, 19, 20, 24-37, 
38, 39-67. 
Recovery Method Grease Table (G) 
Jig (J) 
Sortex (S) 
Bulk Fusion (B) 




Diamond Sample Number Four Separate Parcels -
Parcel I - 29 Stones - Numbers 1 - 29 
Parcel II - 23 Stones - Numbers 1-1 - 1-23 
Parcel III - 100 Stones - Numbers Al - AlOO 
Parcel IV - -22,000 Stones - Numbered in 
sequence from 1-X for each test pit 
ie. for test pit no. 5, there are 99 
stones numbered from 5-1 - 5-99. 
179 
APPENDIX I - TABLE B 
DIAMOND CHARACTERISTICS - crystal Shape 
crystal state 
crystal Regularity 
(Single forms only) 
Primary Morphology 
Whole (W) 
- Chipped (C) 
Broken (B) 
- Fragment (F) 
Unknown (U) 
Nearly Equidimensional (Q) 
•Distorted (D) 
- Flattened (F) 
Unknown (U) 
MAIN or SUBORDINATE Octahedron (0) 
Cube (C) 
Macle (Contact Twin) (M) 
Penetrant twin (T) 
Simple Aggregate (S) 
Polycrystalline Aggregate (P) 
- Coarse-grained (A) 
- Fine-grained (F) 
Rhombic Dodec (R) 
Other (TTH, Sphere) (X) 
Unknown (U) 
SUBORDINATE -- Complex (W) 
Resorption Morphology 
MAIN Class 1 1-55% Preservation 
Class 2 -65% Preservation 
Class 3. -75% Preservation 
Class 4 -85% Preservation 
Class 5 -95% Preservation 
Unknown (U) 







APPENDIX I-TABLE B (cont.> 
DIAMOND CHARACTERISTICS - crystal size 
Pierres Sieve Class 
Pierres Measured Approximate Scotts 
Sieve Aperature Average Sieve 
Numbers Diameter Mass Sieve Classes Numbers 
(mm) (carats) (Harris et 
al o I 1979) 
20 4.5 +20 13 
19 4.3 .525 -20 +19 
18 4.1 .449 -19 +18 12 
17 3.9 .410 -18 +17 
16 3.7 .330 -17 +16 
15 3.5 .278 -16 +15 11 
14 3.3 .250 -15 +14 
13 3.1 .197 -14 +13 
12 2.9 .166 -13 +12 9 
11 2.7 .128 -12 +11 
10 2.5 .110 -11 +10 7 
9 2.3 .084 -10 +9 
------------------------------------------------------------
8 2.1 .068 -9 +8 
7 1.9 .052 -8 +7 5 
6 1.7 .038 -7 +6 
5 1.5 .029 -6 +5 3 
4 1.4 .023 -5 +3 
3 1. 3 .018 2 
2 1.2 .015 -3 +1 
1 1.1 .012 1 
0 1. 0 .010 -1 +00 
00 .9 .008 
-oo 
secondary Mass --
If weighed - Reported to the nearest .005 carat (1 mg) 
If sieved - Average mass reported 
Primary Mass --
- Calculated by dividing the diamond's present mass 
by its resorption class preservation value. 
- Whole diamonds only 
181 
APPENDIX I - TABLE B (cont.) 





- Opaque due to Body Colour (B) 
- Opaque due to Inclusions and 
Fracturing (I) 
- Opaque due to Surface Coating (S) 
- Opaque due to Surface Frosting (F) 
- Opaque due to Fibrous Overgrowth (G) 











Possible Combinations - Light Brown (CB or B-) 
Dark Brown (B+) 
Yellow Brown (YB) 
182 
APPENDIX I - TABLE B (cont.) 
DIAMOND CHARACTERISTICS - Surface Features 






Smooth faces (S) 
Knob-like asperities (K) 
Ribbing (R) 
Serrate laminae (L) 
Pointed plates (P) 
Resorption channels (N) 
Intergrowth pits on unbroken surface (I) 
Graphite Coat/Intergrowth (G) 
Lamination lines (L) 
Shagreen texture (S) 
Linear array of trigonal etch pits (A) 
Pyramidal hillocks (P) 
Triangular plates (A) 
Shield shaped laminae (B) 
Negatively-oriented trigonal etch pits (C) 
Hexagonal etch pits (D) 
Positively-oriented trigonal etch pits (E) 
Negatively-oriented tetragonal etch pits (F) 
Positively-oriented tetragonal etch pits (G) 
Crescentic steps (H) 
Macle line (I) 
Terraces (J) 
Elongate hillocks (K) 
Low relief surfaces (L) 
Zig-zag texture (M) 
Corrosion sculpture (N) 
Micro-disks (0) 
Non-Restricted-
Circular micro-pits (P) 
Transverse hillocks (Q) 
Imbricate wedge forms (R) 
Rhombic serration (S) 






Network patterns (V) 
Pitted hemispherical cavities (W) 
Pitted disks (X) 
Frosting (Y) 
Scratch-like markings (Z) 
Percussion figures (1) 
Spall scars (2) 
Ground surfaces or edges (3) 
Cleavage break (4) 
Inclusion pit on broken surface (5) 
Resorption breakage surface (6) 
Green or Brown spots (7) 
Other (9) 
183 
APPENDIX I - TABLE B (cont.) 



















- Yellow green (YG) 
184 
APPENDIX I - TABLE B (cont.) 








APPENDIX I - TABLE C 
INCLUSION CHARACTERISTICS - Visual Assessment 




Primary Inclusion colour Transparent Inclusions 
Colourless (C) - Olivine, Orthopyroxene, 
Coesite, Corundum, Sanidine 
Purple (P) - Garnet 
Orange (0) - Garnet 
Green (G) - Cr-Diopside, Moissanite 
Pale Green (L) - Omphacite 
Red (R) - Garnet, Ruby 
Amber (A) - Rutile, Garnet 
Blue (B) - Kyanite 
Brown (W) - Zircon, Ferro-periclase 
Other (X) 




Other (X) - Sulphide, Graphite, Chromite, 
Ilmenite, Fe metal 
Cloud (C) 




APPENDIX I - TABLE c (cont.) 
INCLUSION CHARACTERISTICS - Analytical Assessment 
Primary Minerals Recovered 








Thermobarometry Temperature (0 c) 
Pressure (kbar) 
Isotopic systematics 
Major and Trace Element Compositions 
187 
APPENDIX II 
PHYSICAL CHARACTERISTICS OF THE SLOAN DIAMONDS 
(REPRESENTATIVE SAMPLE) 
The physical characteristics described on the 
Representative sample of the Sloan diamonds are tabulated 
here. The diamonds are grouped by kimberlite phase (DKl-6) 
and within each group by sample number. 







































Xenolithic surface features 
Deformation surf ace features 
Other surface features 
Transparent primary inclusion 
Transparent primary inclusion 
Transparent primary inclusion 
Opaque primary inclusion 
Opaque primary inclusion 
Paragenesis 
secondary inclusions 
These categories and 
described in Appendix I. 
characteristics described 
assessment only. 
the abbreviated entries are 
Note that the inclusion 














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PHYSICAL CHARACTERISTICS OF THE SLOAN DIAMONDS 
(SELECTED SAMPLE) 
The physical characteristics described on the Selected 
sample of Sloan diamonds are tabulated here. The diamonds 
are grouped by sample number. The column headings are as 
outlined in Appendix II. Inclusion characteristics, 




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































INCLUSION DESCRIPTION SCHEME 
The following inclusion description method was 
developed during the course of this study and is useful for 
describing inclusions during the inclusion recovery process. 
Just prior to diamond cracking, all inclusions are 
described in detail. Especially important to note are their 
association with fractures to the diamond surface and their 
orientation with respect to the diamond's crystal axes. 
Upon recovery, the inclusions are re-described and, if 
possible, related to specific inclusions described before 
diamond cracking. It should be noted whether the recovered 
inclusion was seen in the diamond. The whole process should 
be repeated on remaining inclusion-bearing diamond fragments 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ANALYTICAL CONDITIONS FOR MICROPROBE ANALYSIS 
Tables A-F list the standards used and the statistical 
machine limits calculated for the Cameca/Camebax Microbeam 
electron microprobe analyses reported in Appendix VI. 
The elements analyzed in each mineral species are 
recorded. Where possible, standards with structures'and 
compositions 'similar to unknowns were used in order to 
minimize correcbion factors. In general, counting periods of 
ten seconds were used. Longer counts were used on Na in 
garnet, K in clinopyroxene and Cr,Ni in olivine to increase 
precision. 
The following instrumental conditions were used: 
Beam current: 40nA 
Accelerating voltage: 15kV 
Beam size: 5-10 microns 
Analyzing crystals: TLAP - Na,Mg,Si,Al 
LIF200 - Fe,Mn,Ni,Zn,cu,co 
PET - Ca,K,Ti,Cr,s 
Reduction of all data was performed on-line. Raw counts 
were corrected for dead time and background, and nominal 
concentrations were calculated from the standard K-factors. 
These nominal concentrations were corrected using ZAF 
correction factors (modified after Henoc et al., 1973). 
Counting statistics are a measure of precision which is 
largely dependent on the measurement of background intensity. 
By increasing counting time, the error in this measurement is 
reduced. The counting statistics reported here are the lower 
limit of detection (1.1.d.) and standard deviation (2a). The 
1.1.d. is independent of concentration and for 99% confidence 
limits is given by 
1.1.d. = 
m = ~-Rb + (wt%) 
T = T -Tb 
~ = gounts/second on peak 
Rb = counts/second on background 
T = time on peak (seconds) 
T~ = time on background (seconds) 
It can be seen that increasing the counting time (T) lowers 
the detection limit. 
Standard deviation is reported as 2a (95% confidence 
limits) which is defined as: 
2a = 2 x (~ x ~\ RP - Rb-; x wt% 
Since 2a is concentration dependent, it is listed for a 
range of compositions encountered in this study. 
228 
APPENDIX V - TABLE A 
GARNET 
Wt.% OXIDE COUNTING Wt.% OXIDE 
EL STANDARD (STANDARD) TIME(sec) LLD (UNKNOWN) 2a 
Si Kakanui 41.46 Sio2 10 .04 40.00 Sio2 .24 
Pyrope 
Ti Synthetic 100.00 Ti02 10 .04 0.50 Ti02 .04 
Rutile 
Al Kakanui 23.73 Al 2o3 10 .03 21. 00 Al 2o 3 .18 
Py rope 
Cr Chromite 44.50 Cr2o 3 10 .05 0.10 Cr~o3 .03 
52NL11 8.60 .12 
Fe Kakanui 10.68 FeO 10 .08 6.00 FeO .25 
Pyrope 25.00 II .41 
Mn Rhodonite 40.76 MnO 10 .07 0.60 MnO .08 
Mg Kakanui 18.50 10 .03 15.00 MgO .14 
Pyrope 




2.60 Na 2o 30 .02 0.15 Na 2o .02 
229 
APPENDIX V - TABLE B 
PYROXENE, KYANITE, ZIRCON, COESITE 
Wt.% OXIDE COUNTING Wt.% OXIDE 
EL STANDARD (STANDARD) TIME(sec) LLD (UNKNOWN) 2a 
Si Synthetic 55.47 Si02 10 .04 55.00 Sio2 .27 
Diopside 98.00 II .33 
Ti Synthetic 100.00 Tio2 10 .04 0.60 Ti02 .04 
Rutile 
Al Kakanui 23.73 Al 2o 3 10 .03 0.80 Al~03 .04 
Pyrope 12.00 .10 
Cr Chromite 44.50 Cr2o 3 10 .04 0.40 Cr2o 3 .04 
52Nlll 
Fe Kakanui 10.68 FeO 10 .08 6.00 FeO .22 
Pyrope 
Mn Rhodonite 40.76 MnO 10 .06 0.15 MnO .OS 
Mg Synthetic 18.62 MgO 10 .03 8.00 MgO .11 
Diopside 35.00 II .20 
Ca Synthetic 25.90 cao 10 .02 1.20 cao • 04 
Diopside 25.00 II .22 
Na Kakanui 2.60 Na 2o 10 .03 0.20 Na 2o .03 
Hornblende 6.00 II .11 
K Kakanui 2.05 K20 30 .01 0.40 K20 .02 
230 
APPENDIX V - TABLE C 
OLIVINE 
Wt.% OXIDE COUNTING Wt.% OXIDE 
EL STANDARD (STANDARD) TIME(sec) LLD (UNKNOWN) 20' 
Si Marjalahti 40.24 Si02 10 .04 41.00 Si02 .24 
Olivine 
Ti Synthetic 100.00 Ti02 10 .04 ND ND 
Ru tile 
Al Kakanui 23.73 Al2o 3 10 .03 0.08 Al2o 3 .02 
Pyrope 
Cr Chromite 44.50 Cr2o 3 30 .02 0.12 Cr2o 3 .02 
52NL11 
Fe Marjalahti 11.53 FeO 10 .07 7.50 FeO .. 23 
Olivine 
Mn Rhodonite 40.76 MnO 10 .06 0.11 MnO .05 
Mg Marjalahti 48.08 MgO 10 .03 50.50 MgO .24 
Olivine 
Ca Kakanui 5.16 G_aO 10 .03 0.15 cao .02 
Pyrope 
Ni synthetic 71. 32 NiO 30 .05 0.30 NiO .04 
Ni2so4 
231 
APPENDIX V - TABLE D 
RUTILE, CORUNDUM, FE-PERICLASE, ILMENITE, MAGNETITE 
Wt.% OXIDE COUNTING Wt.% OXIDE 
EL STANDARD (STANDARD) TIME(sec) LLD (UNKNOWN) 20' 
Si Kakanui 41.46 Sio2 10 .04 ND ND 
Pyrope 
Ti Synthetic 100.00 Tio2 10 .04 1. 00 Tio2 .05 
Rutile 50.00 II .29 
98.00 " .40 
Al Chromite 19.41 Al 2o 3 10 .03 0.10 Al~03 .02 
52NL11 12.00 .13 
98.00 II .30 
Cr Chromite 44.50 Cr2o 3 10 .04 0.80 Cr~o3 .05 
52NL11 56.00 .31 
Fe Ilmenite 46.53 Feo* 10 .08 0.40 Feo* .08 
{Ilm. Mts. 20.00 II .36 
USSR) 40.00 II .50 
Mn Rhodonite 40.76 MnO 10 .07 0.30 MnO .06 
Mg Chromite 12.30 MgO 10 . 04 10.00 MgO .13 
52Nlll 80.00 II .31 
Ca Synthetic 25.90 cao 10 .03 0.10 cao .02 
* FeO = Total Iron 
232 
APPENDIX V - TABLE E 
K-FELDSPAR 
Wt.% OXIDE COUNTING Wt.% OXIDE 
EL STANDARD (STANDARD) TIME(sec) LLD (UNKNOWN) 2a 
Si Nunivak Is. 66.10 Sio2 10 .06 65.00 Si02 .39 
Plagioclase 
Al Nunivak Is. 19.90 Al 2o3 10 .04 18.00 Al 2o3 .19 
Plagioclase 
Fe Kakanui 10.92 FeO 10 .11 ND ND 
Hornblende 
Mg Kakanui 12.80 MgO 10 .03 ND ND 
Hornblende 
Ca Labradorite 13.24 cao 10 .04 ND ND 
Lake Co., 
Oregon 
Na Nunivak Is. 8.40 Na2o 10 .03 0.30 Na2o . 04 
Plagioclase 
K OR-1 14.92 K20 10 .03 17.00 K20 .23 
233 
APPENDIX V - TABLE F 
SULPHIDE 
Wt.% ELEMENT COUNTING Wt.% ELEMENT 
EL STANDARD (STANDARD) TIME(sec) LLD (UNKNOWN) 2a 
Fe SM-3 63.20 Fe 10 .08 61. 00 Fe . 52 
Troilite 
Ni Synthetic 56.04 Ni 10 .09 0.28 Ni .07 
Ni2so4 
Cr Chromite 30.45 Cr 10 .06 ND ND 
52NL11 
Co Cobalt 100.00 Co 10 .09 ND ND 
Metal 
Cu Chalco 34.63 cu 10 .13 0.30 Cu .10 
-pyrite 
s SM-3 36.32 s 10 .03 39.00 s .31 
Troilite 
Zn Sphalerite 67.00 Zn 10 .14 ND ND 
234 
APPENDIX VI 
INCLUSION AND XENOLITH MINERAL ANALYSES 
The microprobe analyses for primary minerals found in 
Sloan diamonds are grouped as follows: 
TABLE A - GARNET INCLUSIONS 
B - CLINOPYROXENE INCLUSIONS 
C - OLIVINE INCLUSIONS 
D - ORTHOPYROXENE INCLUSIONS 
E - OTHER SILICATE INCLUSIONS 
F 1 RUTILE INCLUSIONS 
G - OTHER OXIDE INCLUSIONS 
H - SULPHIDE INCLUSIONS 
I - OTHER POSSIBLY PRIMARY INCLUSIONS 
J - DIAMONDIFEROUS ECLOGITE MINERALS FROM SLOAN 
K - DIAMONDIFEROUS PERIDOTITE MINERALS FROM SCHAFFER 
Table I lists minerals recovered which may be primary, 
but which were not confirmed as being unassociated with 
fractures to the diamond surface. In most cases each 
analysis represents an average of three analyses per grain, 
or of multiple grains from the same diamond if their 
composition agreed within machine error. Only in two cases 
were similar minerals with differing compositions found in a 
single diamond: A46 (garnet) and 1-15 (clinopyroxene). 
The following symbols are used in this data set: 
• 
ND = below detection limit 
= not analyzed 
() = inhomogeneous element 
c = Ca/(Ca+Mg+Fe) 
M = Mg/(Ca+Mg+Fe) 
F = Fe/(Ca+Mg+Fe) 
FO = Forsterite 
FA = Fayalite 
AN = Anorthite 
AB = Albite 
OR = Orthoclase 




AL203 22. 4 
CR203 . 07 


















3 4 5 
38.9 39.7 40.0 
.47 .48 .49 
21.8 22.2 22.2 
NO .14 NO 
22.4 17.3 17.9 
1.42 .42 .59 
8.12 10.1 12.7 
6.58 9.66 6.06 
.20 .23 .14 













































** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 12 
SI 2.979 
TI . 023 















































































































































































APPENDIX VI - TABLE A (cont.) 
GARNET INCLUSIONS 
11 12 13 
SI02 38.8 39.4 39.1 
TI02 . 53 .39 .46 
AL203 21. 6 22.4 22.5 
CR203 ND ND ND 
FEO 18.4 18.1 19.0 
MNO .36 .34 .38 
MGO 7 .94 9.36 8.68 
CAO 12. 0 9.40 10.0 
NA20 . 20 .16 .20 














































** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 12 
SI 2.962 



















12 12 12 12 12 
2.981 2.956 2.971 2.970 2.946 
.022 .026 .020 .026 .025 
1.998 2.005 1.996 1.964 1.997 
.008 .004 
1.145 1.201 .963 1.236 1.245 
.022 .024 .018 .058 .026 
1.055 .978 1.350 1.202 .991 
.762. .810 .670 .550 .786 
.023 .029 .026 .022 .028 
8.009 8.030 8.021 8.031 8.044 
25.72 27.10 22.46 18.41 26.01 
35.62 32.72 45.27 40.23 32.79 









58.38 49.31 44.32 







12 12 12 
2.974 2.987 2.971 
.044 .030 .026 
1.902 1.905 1.987 
1.189 1.230 1.176 
.025 .029 .020 
.949 .858 1.004 
.934 .982 .808 
.027 .021 .034 
8.044 8.041 8.026 
30.40 31.98 27.05 
30.89 27.96 33.59 
38.71 40.06 39.35 

































APPENDIX VI - TABLE A (cont.) 
GARNET INCLUSIONS 
21 22 23 24 
SI02 39.4 39.3 38.6 38.9 
TI02 .41 .37 .45 .28 
AL203 22.6 22.3 22.4 21.4 
CR203 ND ND ND ND 
FEO 16.4 18.4 19.5 24.6 
MNO . 27 .34 .42 1.41 
MGO 9.66 11.2 8.18 7.79 
CAO 10.6 7.38 10.3 5.58 
NA20 .18 .18 .23 .20 













26 27 28 29 
39.5 39.1 39.8 40.0 
.36 .54 .54 .61 
22.6 21.7 21.8 21.6 
ND .06 ND ND 
17.6 22.1 19.1 18.5 
.26 .73 .44 .41 
9.63 8.20 9.38 9.51 
9.41 7.86 9.15 9.17 
.19 .18 .16 .23 
99.55 100.47 100.37 100.04 























































FE2+ 1.033 1.161 1.242 1.586 .862 1.110 1.409 1.204 1.166 1.486 
MN .017 .022 .027 .092 .021 .017 .047 .028 .026 .044 
MG 1.085 1.259 .928 .895 1.601 1.083 .932 1.053 1.068 1.161 
CA .856 .597 ;840 .461 .595 .761 .642 .739 .741 .254 
NA .026 .026 .034 .030 .023 .028 .027 .023 .034 .035 
SUM 8.017 8.035 8.047 8.026 8.045 8.009 8.024 8.014 8.006 8.005 
c 28.78 19.78 27.92 15.67 19.47 25.75 21.53 24.66 24.89 8.77 
M 36.47 41.74 30.84 30.42 52.36 36.65 31.23 35.16 35.91 40.01 
















36.07 65.01 49.37 
















APPENDIX VI - TABLE A (cont.) 
GARNET INCLUSIONS 
31 32 33 34 35 
SI02 41.5 39.3 39.6 39.9 39.7 
TI02 .18 .58 .62 .39 .43 
AL203 15.8 21.8 22.2 22.3 22.4 
CR203 10.1 ND ND ND ND 
FED 6.00 19.9 19.6 19.1 19.6 
MNO .25 .64 .37 .29 .42 
MGO 20.1 9.66 8.53 9.38 9.18 
CAO 5.61 8.35 9.20 8.89 8.70 
NA20 ND .12 .28 .18 .14 
TOTAL 99.54 100.35 100.40 100.43 100.57 
\_ 
** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 12 12 12 12 12 
SI 3.029 2.972 2.990 2.998 2.986 
TI .010 .033 .035 .022 .024 
AL 1.359 1.943 1.976 1.975 1.986 
CR .583 
FE2+ .366 1. 259 1.238 1.200 1.233 
MN .015 .041 .024 .018 .027 
MG 2 .187 1.089 .960 1.050 1.029 
CA .439 .677 .744 .716 .701 
NA .018 .041 .026 .020 
SUM 7.990 8.032 8.007 8.006 8.007 
c 14.67 22.38 25.30 24.13 23.66 
M 73.09 36.00 32.63 35.41 34.73 
F 12.24 41. 62 42.07 40.46 41.61 
MG/MG+FE 85.65 46.38 43.68 46.67 45.49 
**** SAMPLE DIRECTORY **** 
SAMPLE NO. DESCRIPTION SAMPLE NO. DESCRIPTION 
































3 4 5 6 7 
54.4 55.2 55.5 55.5 54.9 
. 38 . 60 . 53 . 35 . 33 
7.02 6.33 4.30 4.84 5.84 
NO NO NO NO NO 
5.25 7.00 4.62 5.74 5.28 
.08 .20 .10 .14 NO 
11.4 14.2 16.0 14.5 12.1 
17.2 12.5 16.5 16.1 18.2 
3.48 3.80 2.62 2.57 2.46 
.60 .25 .11 .47 1.18 
99.81 100.08 100.28 100.21 100.29 
8 9 
54.2 55. 7 
.35 .46 





















** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 6 6 
SI 1.974 1.979 
TI .009 .008 
AL .239 .253 
CR .001 
FE2+ .205 .160 
MN . 005 . 002 . 
MG .725 .691 
CA .614 .668 
NA .232 .214 
K .020 .027 
SUM 4.023 4.006 
c 39.80 43.96 
M 46.95 45.50 
















6 6 6 6 6 
1.973 1.984 1.988 1.998 1.988 
.010 .016 .014 .009 .009 
.300 .268 .182 .205 .249 
.159 .210 .138 .173 .160 
.002 .006 .003 .004 
.616 .761 .854 .778 .653 
.668 .481 .633 .621 .706 
.245 .265 .182 .179 .173 
.028 .011 .005 .022 .055 
4.003 4.004 4.000 3.990 3.992 
46.29 33.14 38.95 39~51 46.49 
42.68 52.37 52.54 49.49 42.99 

























































































































































** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 6 6 6 6 
SI 2.002 1.973 1.982 1.980 
Tl .013 .011 .010 .001 
AL .464 .320 .418 .042 
CR .002 .037 
FE2+ .153 .146 . 093 . 082 
MN .003 
MG . 430 . 606 . 554 1. 073 
CA .472 .658 .548 .733 
NA .408 .227 .355 .046 
K .026 .054 .025 .009 
SUM 3.969 3.996. 3.988 4.007 
c 44.73 46.63 45.83 38.81 
M 40.77 42.99 46.36 56.83 









6 6 6 
1.978 1.993 1.977 
.013 .011 .011 
.397 .639 .483 
.003 .002 
.169 .083 .123 
.503 .317 .460 
.555 .344 .500 
.342 .554 .399 
.040 .017 .029 
4.000 3.961 3.984 
45.23 46.22 46.16 
41.00 42.58 42.49 




















75.99 . 76.61 
52.50 51.81 





















































































21 SL 46-5 
'lt*** SAMPLE DIRECTORY **** 
DE SCRIPT ION SAMPLE NO. DESCRIPTION 






FEO 7 .12 
MNO .07 
MGO 51. 0 
CAO ND 














3 4 5 6 7 
41.0 40.6 40.7 40.9 40.7 
ND ND ND ND ND 
.OS .04 .04 .07 .04 
.12 .14 .10 .08 .10 
7.68 8.08 8.20 8.27 7.71 
.09 .10 .12 .11 .09 
50.3 50.9 50.7 50.2 50.9 
.10 .10 .12 .11 .12 
.36 .20 .20 .35 .36 



































































FE2+ .145 .156 .157 .164 .167 .168 .157 .161 .162 .155 
MN .001 .002 .002 .002 .002 .002 .002 .002 .002 .002 
MG 1.851 1.834 1.827 1.845 1.838 1.822 1.846 1.818 1.846 1.836 
CA .002 .003 .003 .003 .003 .003 .003 .006 .003 
NI .007 .005 .007 .004 .004 .007 .007 .006 .007 .007 
SUM 3.003 3.001 2.999 3.010 3.008 3.002 3.008 2.996 3.013 3.002 
FO 92.73 92.15 92.11 91.82 91.68 91.54 92.17 91.85 91.95 92.20 



























APPENDIX VI - TABLE C {cont.) 
OLIVINE INCLUSIONS 
11 12 13 14 15 16 
SI02 40.6 41.0 40.6 40.6 40.8 40.9 
TI02 ND ND ND ND ND ND 
AL203 .04 .04 .07 .04 ND ND 
CR203 .10 .09 .10 .14 .10 .13 
FEO 8.46 7.90 8.26 7 .71 8.01 8.01 
MNO .11 .12 .11 .11 .11 .13 
MGO 50.0 49.5 50.0 50.5 50.1 50.1 
CAO .11 .12 .16 .08 .09 .08 
NIO .36 .32 .36 .35 .37 .36 
TOTAL 99.78 99.09 99.66 99. 53 99.58 99.71 
** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 4 4 
SI .993 1.006 
TI 
AL .001 .001 
CR .002 .002 
FE2+ .173 .162 
MN .002 .002 
MG 1.823 1.810 
CA .003 .003 
NI .007 .006 
SUM 3.005 2.993 
FO 91.33 91. 78 






13 SL A69 
14 SL A77 
15 SL 27-6 
4 4 4 4 
.994 .993 .998 .999 
.002 .001 
.002 .003 .002 .003 
.169 .158 .164 .164 
.002 .002 .002 .003 
1.824 1.840 1.826 1.823 
.004 .002 .002 .002 
.007 .007 .007 .007 
3.004 3.005 3.001 3.000 
91. 52 92.11 91. 77 91. 77 
8.48 7.89 8.23 8.23 
**** SAMPLE DIRECTORY **** 
DESCRIPTION SAMPLE NO. 
16 SL 47-4 
DESCRIPTION 
244 
APPENDIX VI - TABLE D 
ORTHOPYROXENE INCLUSIONS 
2 3 4 
SI02 57.S 57.9 57.5 57.S 
TI02 ND ND ND ND 
AL203 .93 .49 .S6 .7S 
CR203 .4S .41 .44 .4S 
FEO 4.62 4.57 4.79 4.59 
MNO .10 .12 .10 .10 
MGO 35.0 34.6 34.2 34.S 
CAO 1.03 1.14 1.36 1.22 
NA20 ND .04 .06 .06 
K20 ND ND ND ND 
TOTAL 99.96 99.27 99.31 99.S3 
** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 6 6 6 6 
SI l.9Sl 1.997 l.9S7 l.9S5 
TI 
AL .03S .020 .035 .032 
CR .013 .011 .012 .013 
FE2+ .132 .132 .13S .132 
MN .003 .004 .003 .003 
MG l.7SS 1. 779 1.761 l.7Sl 
CA .03S .042 .050 .045 
NA .003 .004 .004 
K 
SUM 3.994 3.9SS 3.992 3.995 
c 1. 93 2 .16 2.5S 2.29 
M 91.30 91.09 90.32 90.97 
F 6.76 6.75 7 .10 6.73 
MG/MG+FE 93.10 93.10 92.71 93.11 
CA/CA+MG 2.07 2.31 2.7S 2.46 
**** SAMPLE DIRECTORY **** 
SAMPLE NO. DESCRIPTION SAMPLE NO. DESCRIPTION 
---------- ----------- ----------
1 SL A25 
2 SL A34 
3 SL A64 
4 SL ASS 
245 
APPENDIX VI - TABLE E 
OTHER SILICATE INCLUSIONS 
2 3 4 s 6 7 
SI02 9B.4 99.2 6S.B 9B.3 6S.2 3S.O 37.2 
TI02 ND ND ND ND ND .12 
AL203 ND ND 17.S ND lB.O ND 61.6 
CR203 ND ND ND ND - ND ND 
FEO . - .3S 
·1 
ND .21 .14 ND ND ND 
' 
M~O ND ND ND' ND ND · ND ' 
MGO ND ND . ' ND ND ND ND .08 
CAO ND .07 ND ND ND ND ND 
NA20 ND ND .S2 ND 
.. · 
' ND ND ND 
i<20 NOL ND ~ lS.S . ND ... 16.8 ND ND 
TOTAL 98:~ 99.48 99.46 
•; 
9B:3) 100.0 3S.09 99.3S 































SAMPLE NO. DESCRIPTION 
2 
3 
SL All - COESITE 
SL A22 - COESITE 
SL A29 - SANIDINE 
4 SL ASS - COESITE 






























SL A61 - ZIRCON 




APPENDIX VI - TABLE F (cont.) 
RUTILE INCLUSIONS 
11 12 
SI02 ND ND 
TI02 98.4 96.6 
AL203 .20 .48 
CR203 .08 .06 
FEO ND .45 
MNO ND ND 
MGO ND ND 
CAO .05 .06 
TOTAL 98.73 97 .65 
*~ ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 2 2 
SI 
TI .996 .990 
AL .003 .008 




CA .001 .001 
SUM 1.002 1. 005 
**** SAMPLE DIRECTORY **** 
SAMPLE NO. DESCRIPTION SAMPLE NO. DESCRIPTION 
11 SL A94 
12 SL A97 
.... ' ~ .. ; .. ~· .. 
APPENDIX VI - TABLE G 






















** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
**** SAMPLE DIRECTORY **** 
DESCRIPTION SAMPLE NO. 
SL AlOO - FERRO-PERICLASE 
DESCRIPTION 






































OE SCRIPT ION 
249 
4 5 6 
60.3 59.6 60.B 
(. 23) .52 .lB 
ND ND ND 
ND ND ND 
ND ND (. 50) 
38.6 38.7 38.7 
ND ND ND 
99.13 9B.B2 100. lB 







7 B 9 
60.0 60.3 60.2 
.43 .43 (. 26) 
ND ND ND 
ND ND ND 
ND NO ND 
39.4 39.4 38.9 
ND ND ND 

















APPENDIX VI - TABLE H (cont.) 
SULPHIDE INCLUSIONS 
11 12 13 14 15 16 17 18 19 20 
FE 60.2 58.0 59.8 60.0 60.4 60.3 60.6 45.2 60.4 60.3 
NI ( .15) (2.00) ( .21) ( .16) (.22) .15 .31 .16 
CR ND ND ND ND ND ND ND ND ND ND 
co ND ND ND ND ND ND ND (.94) ND ND 
cu ND ND ND ND ND ND ND (10. 0) ND ND 
s 39.2 39.2 38.4 39.8 39.l 39.2 39.2 (44.2) 38.8 38.9 
ZN ND ND ND ND ND ND ND ND ND ND 
TOTAL 99.55 99.20 98.2 99.8 99.71 99.66 100.02 100.49 99.51 99.36 
**** SAMPLE DIRECTORY **** 
SAMPLE NO. DESCRIPTION SAMPLE NO. DESCRIPTION 
---------- ----------- ---------- -----------
11 SL 1-19 16 SL A42 
12 SL 1-21 17 SL A47-l 
13 SL 1-22 18 SL A47-2 
14 SL Al3 19 SL A53 
15 SL Al7 20 SL A56 
251 
APPENDIX VI - TABLE H (cont.) 
SULPHIDE INCLUSIONS 
21 22 23 24 
FE 60.0 60.5 61. 2 60.9 
NI .32 .28 .14 .22 
CR ND ND ND ND 
co ND ND ND ND 
cu ND ND ND ND 
s 39.2 39.1 39.2 38.6 
ZN ND ND ND ND 
TOTAL 99.52 99.88 100.54 99.72 
**** SAMPLE DIRECTORY **** 
SAMPLE NO. DESCRIPTION SAMPLE NO. DESCRIPTION 
21 SL A68 
22 SL A70 
23 SL All 
24 SL A73 
APPENDIX VI - TABLE I 




CR203 . 61 





























































































































































































**** SAMPLE DIRECTORY **** 
DESCRIPTION 
SL 2 - TITANO-MAGNETITE 
SL 7 - WOLLASTONITE 
SL 1-23 - HORNBLENDE 
SL All - .CPX 










































SL A28 - CPX 
SL A32 - CPX 
SL A54 - SPHENE 
SL A81 - ILMENITE 

















APPENDIX VI - TABLE J 









































































FE2+ . 938 
MN . 024 
MG 1. 541 
CA .508 
NA . 014 
K 
SUM 8.020 
c 16. 99 
M 51. 59 


































SAMPLE NO. DE SCR I PTI ON 
TP121 - GAR 
2 TP121 - CPX 
3 SL 56-6 - GAR 
4 SL 56-7 - GAR 






























**** SAMPLE DIRECTORY **** 
SAMPLE NO. DESCRIPTION 
- ' -
254 
APPENDIX VI - TABLE K 
DIAMONDIFEROUS PERIDOTITE MINERALS FROM SCHAFFER 
2 
S!02 40.8 .32 
TI02 .09 .30 
AL203 14.3 7.50 
CR203 12.3 61.1 
FEO 6.00 14.6 
MNO .38 .27 
MGO 21. 4 14.2 
CAO 4.70 ND 
NA20 .03 .04 
K20 ND ND 
NIO ND .07 
TOTAL 100.02 98.42 
** ATOMIC PROPORTIONS BASED ON SELECTED NO. OF OXYGENS ** 
OXYGEN 12 4 
SI 2.987 .011 
Tl .005 .007 
AL 1. 234 .293 
CR . 712 1.603 
FE2+ .367 .405 
MN .024 .008 
MG 2.335 .702 
CA .369 
NA .004 .003 
K 
NI .002 





**** SAMPLE DIRECTORY **** 
SAMPLE NO. DE SCRIPT! ON SAMPLE NO. DESCRIPTION 
1117 - GAR 
2 1117 - CHR 
255 
APPENDIX VII 
OTHER CHARACTERISTICS OF THE SLOAN DIAMONDS 
(SELECTED SAMPLE) 
The primary and secondary inclusions recovered from 
Sloan diamonds, their paragenesis and their host diamond 
darbon isotope composition are listed. The column headings 
are: 
Diamond no. Diamond sample number 
Primary incl. - Primary inclusion minerals (minerals in 
parentheses are possibly primary or, in the 
case of SL 56-6, SL 56-7 and SL 56-8, are 
xenolithic minerals associated with the 
diamond) 
COE = Coesite (Amph) = Hornblende 
CPX = Clinpyroxene (Cor) = Corundum 
FEL = K-f eldspar (Cpx) = Clinpyroxene 
GAR = Garnet (Ilm) = Ilmenite 
KYN = Kyanite (Mag) = Magnetite 
OLV = Olivine (Moi) = Moissanite 
OPX = Orthopyroxene (Si-Ti-K) = Si-Ti-K phase 
PER = Ferro-periclase (Si02) = quartz/coesite 
RUT = Rutile (Sphene) = Sphene 
SUL = Sulphide (Ti-Mag) = Titano-magnetite 
ZIR = Zircon (Woll) = Wollastonite 







CAL = Calcite 
GOE = Goethite 
HEM = Hematite 
MAG = Magnetite 
SER = Serpentine 
Paragenesis 
E = Eclogitic 
P = Peridotitic 
- 613c versus PDB ± .3 (2a) 
- Average 613c value 
- Within diamond range of 613c values 
- Light fragment - Internal or External 
fragments. The: abbreviated versions in 
parentheses indicate the range is below 
the 2a error. 
- Diamond group defined in Chapter 5 
I = -5.9 to -3.8 
II = -8.5 to -12.8 
III = -29.4 to -12.5 
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